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CLAIMS 



I claim: 

/lv _A method comprising 



I / providing a collection of mutant polypeptides whereirrthe^ami^ acid 
sequence of each mutant polypeptide differs in at least^pa^osition from a 
polypeptide of interest, and 

identifying those mutant polypeptides within the collection that (1) have an 
alteration in antibody reagtivify compared to the polypeptide of interest, and (2) 
retain at least oo©-desired characteristic, 

ierein alteration in the antibody reactivity is determined by exposing the 
itant polypeptides to individual anti bodies or jintibcf fly fragments that are 
rfflcToT the polypeptide of intef 
2. The method of claiip^wherein the collection of mutant polypeptides is 
provided by 

mutagenizing nucleic acid encoding a polypeptide of interest, and 
expressing the mutagenized nucleic acid to produce the collection of mutant 




3. JFfre jnelhadjo£eteim^ the nucleic acid encoding the polypeptide 
€rest is mutagenized such that a collection of randomly mutagenized nucleic 

i ds is produced which e ncodes a collection of randomly m tttantpolypepticles! " 

4. The method m cl aim 1 where in eith e r or both the a ntibody re a ctivity an d , 
the altei^tieirTrTthe aiilioody-^eactivity are associated with an undesirable immune 
response. 

5. The method of claim 2 wherein the antijiodyreactivity is the undesirable 
mune response, wherein the undesjratd^immune response is mediated by the 

antibody reactivity, whereip^fantibody reactivity is involved in the undesirable 
U Immune response, wja^rein the antibody reactivity is associated with the undesirable 
immune respond, or a combination of these. 
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6. The method of claim 1 wherein the antibodies or antibody fragments that 
are monospecific for the polypeptide are either monoclonal antibodies derived from 
mammals or antibodies or antibody fragments derived from a combinatorial library. 

7. The method of claim 6 wherein the antibodies or antibody fragments are 
antibody fragments derived from a combinatorial library. 

8. The method of claim 1 wherein 'tKe^irtiBo3y7eactivity is reactivity to IgA 
antibodies, reactivity to IgD antibodies, reactivity to IgE antibodies, reactivity to IgG 
antibodies, or reactivity to IgM antibodies. 

9. T h e method of claim 8 wherein the antibody re ac^ity is reactivity to IgE_ 
antibodies that are reactive to the polypeptide of intep^t 

10. The method of claim 9 wherein thed^sired characteristic is T cell 
activation. X 

1 1 . The method of claim 9 wherein the desired characteristic is an immune 
characteristic involved in desensrtiMtion. 

12. The method of cteim 1 wherein identification of mutant polypeptides that 
have an alteration in antiWay reactivity is carried out prior to, simultaneous with, or 
following identificatiorfof mutant polypeptides that retain the desired characteristic. 

13. The method of claim 1 wherein the desired characteristic is a bioactivity 
present in the polypeptide of interest. 

14. The method of claim 13 wherein the bioactivity is selected from the 
group consisting of enzymatic activity, receptor binding, anticancer activity, 
immunosuppressive activity, immunostimulatory activity, immune characteristic, 
alteration of the function of immune system cells, antibiotic activity, antiviral 
activity, and trophic activity. 

15. The method of claim 14 wherein the bioactivity is T cell activation or B 
cell activation. 

16. The method of claim 14 wherein the bioactivity is an immune 
characteristic involved in desensitization. 
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17. The method of claim 14 wherein the bioactivity is an alteration of the 
function of immune system cells, wherein the cells are dendritic cells, macrophages, 
mast cells, basophils, or eosinophils. 

-48^J^e^ethod^f^ the polypeptide uf inte rest is a viral- 



vity-is'mediation of viral assembly and infectivity or 



protein^indj*^ 
cell-entry. 

19. The method of claim 1 further comprising 

identifying the mutations present in the identified mutant polypeptides, and 
combining two or more of the identified mutations in a single mutant 
polypeptide. 

20. The method of claim 1 further comprising expressing the polypeptide in 
a transgenic animal or plant. 

1 . The method of claim 20 wherein tee'polypeptide of interest naturally 
occurs in non-transgenic animals or planjtfof the same type as the transgenic animal 
or plant. 

22. The method of claifn 1 further comprising 
administering one^or more times to an individual one or more polypeptides 




each de rtVedTronfatreast one oftheldenti fied mutant polypept ides, — . 



23. The method of claim 22 wherein each of the one or more polypeptides is 
one of the identified mutant polypeptides or a polypeptide combining mutations from 
two or more of the identified mutant polypeptides. 

24. The method of claim 22 whereprthe polypeptide is administered in 
combination with an immunomodulatory molecule. 

25. The method of clairq^T4 wherein the polypeptide and immunomodulatory 
molecule are physicaUy^s^^iated. 

26. The i^h^a^aim 25 wherein the polypeptide and immunomodulatory 
molecule are co-fefr6aps\rfatecy covalently associated, or non-covalently associated. 

27. The meth(^efclaim 26 wherein the polypeptide and immunomodulatory 
molecule^re chemically coupled. 
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28. The method of claim 24 wherein the immunomodulatory molecule is a 
polypeptide fused to the polypeptide. 

29. A polypeptide derived from at least one/mutant polypeptide identified by 
the method of claim 1, wherein the polypeptide (l/has an alteration in antibody 
reactivity compared to the polypeptide of interest and (2) retains the desired 
characteristic. 

30. The polypeptide of claim 29 wherein the polypeptide is one of the 
identified mutant polypeptides or a polypeptide combining mutations from two or 
more of the identified mutant polypeptides. 

3 1 . The polypeptide of claim 29 wMerein the mutant polypeptide has an 
alteration in at least one measurable irpmi^ characteristic associated with the 
undesirable immune response, 

wherein the measurable imn^W^araet^ristic is reactivity to IgE antibodies 
that are reactive to the polypeptide of mteres^ 

32. The polypeptide of clain^2~9 wherein the polypeptide is produced in a 
transgenic plant or animal. 

33. A fusion protein comp/ising the polypeptide of claim 29 and a 
polypeptide that has immunomodulatory activity. 

34. A composition comprising the polypeptide of claim 29 and an 
immunomodulatory molecule. y 

35. The composition of claim 34 wherein the polypeptide and 
immunomodulatory molecule are physically associated. 

36. The composition of claim 35 wherein the polypeptide and 
immunomodulatory molecule are co-encapsulated, covalently associated, or non- 
covalently associated. 

37. The composition of claim 36 wherein the polypeptide and 
immunomodulatory molecule are chemically coupled. 

38. The composition of claim 34 wherein the immunomodulatory molecule 
is a polypeptide fused to the polypeptide. 

39. A nucleic acid encoding the polypeptide of claim 29. 
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40. The nucleic acid of claim 39 wherein the^fucleic acid comprises a vector 
for expression of the polypeptide in a recombinanfnost. 

41. The nucleic acid of claim 40 wherein the polypeptide is expressed in a 
transgenic plant or animal. 

(^^)a transgenic plant expv^mk the polypeptide of claim 29. 

The transgenic pla^^cl^im 42 wherein the polypeptide of interest 
naturally occurs in non-trans^enic plants of the same type as the transgenic plant. 
' 44^ A transgeni^animal expressing the polypeptide of claim 29. 
451 The transgenic animal of claim 44 wherein the polypeptide of interest 
ccnrgmTiotfrt ransgenic anim afc- of the same Lyp e~as^the4mi&genic-a33imalT 




46. ^method_comprising 



providing a collection of mutant polypeptides wherein the aminp^cid 
sequence of each mutant polypeptide differs in at least one po$iti6n from a 
polypeptide of interest, wherein the polypeptide of intgftfst is an allergen, and 

identifying those mutant polypeptides^vtffnn the collection that (1) exhibit 
less of, or have less potential to exhjbitran allergic response than the polypeptide of 
interest, and (2) retain atj^tone desired characteristic. 

47. The-fliethod of claim 46 wherein the collection of mutant polypeptides is 
provided Dy 

mutagenizing nucleic acid encoding a polypeptide of interest, and 
expressing the mutagenized nucleic acid to produce the collection of mutant 

por 

48. The method of claim 46 wherein identification ofmutantpc5lypeptides 
that exhibit less of, or have tessjK^tent^ allergic response is 
accomplishe^y^posing the mutant polypeptides to individual IgE antibodies or 

fragments that are reactive to the polypeptide of interest. 

49. The method of claim 48 wherein the IgE antibodies or antibody 
fragments that are reactive to the polypeptide of interest are either monoclonal IgE 
antibodies derived from mammals or IgE antibodies or antibody fragments derived 
from a combinatorial IgE library. 
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50. The method of claim 49 wherein the IgE antibodies or antibody 
fragments are IgE antibody fragments derived from a combinatorial IgE library. 
I^i 5 l >The me thod of claim 46 wherein the~ desiied ihaia Uemtk-as T cell 
activation. 

52. The method of claim 46 wherein the desired j&afacteristic is an immune 
characteristic involved in allergic dese^sittzation. 

53. The method ijteiSim 46 wherein identification of mutant polypeptides 
that exhibitjess^ or have less potential to exhibit, an allergic response is carried 
mrt>pTior to, simultaneous with, or following identification of mutant polypeptides 
fotat retai n the desire d- characteri stic: 

54. A method to treat an individual to reduce the ajiergic response to an 
allergen, the method comprising 

administering one or more times to the indivfdual one or more polypeptides 
each derived from at least one mutant polypeptide identified by the method of claim 
46. 

55. The method of claim 54 whep&n each of the one or more polypeptides is 
one of the identified mutant polypeptides or a polypeptide combining mutations from 
two or more of the identified mutant polypeptides. 

56. The method Qf^cMi|> / 54 wherein the polypeptide is administered in 
combination with an/tfnmjrinp>fipdulatory molecule. 

57. The m&hod' of^laiiV 56 wherein the polypeptide and immunomodulatory 
molecule are phVsic^ly^ssogidted. 

58. The method of claim 57 wherein the polypeptide and immunomodulatory 
molecule are co-ei^apsulated, covalently associated, or non-covalently associated. 

59. The rnethod of claim 58 wherein the polypeptide and immunomodulatory 
molecule are onemically coupled. 

60. /The method of claim 56 wherein the immunomodulatory molecule is a 
polypeptide fused to the polypeptide. 
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61. A method comprising 

providing a collection of mutalnt polypeptides wherein the amino acid 
sequence of each mutant polypeptide differs in at least one position from a 
polypeptide of interest, 

wherein each mutant polypeptide is part of a fusion polypeptide comprising 
the mutant polypeptide and a reporter protein, and 

identifying those mutant polypeptides within the collection that (1) exhibit 
less of, or have less potential to exhibit, at least one undesirable immune response 
than the polypeptide of interest, and (2) retain at least one desired characteristic, and 
identifying fusion proteins with a functional reporter protein. 

62. The method of claipf61^vherein the collection of mutant polypeptides is 
provided by 

mutagenizing n6cleic aiid^ncoding a polypeptide of interest, and 
expressing the muta^aized nucleic acid to produce the collection of mutant 
polypeptides, 

wherein the mutagfenfeedliucleic acid is operably linked to nucleic acid 
encoding the reporter protein such that the linked nucleic acids encode the fusion 
polypeptide comprising a mutant polypeptide and the reporter protein. 

63. The method off claim 61 wherein identification of mutant polypeptides 
that exhibit less of, or have less potential to exhibit, the undesirable immune 
response is accomplished/ by identifying an alteration in at least one measurable 
immune characteristic associated with the undesirable immune response, 

wherein either or both of the measurable immune characteristic and the 
alteration in the measurable immune characteristic are associated with the 
undesirable immune response. 

64. The method of claim 63 wherein the measurable immune characteristic is 
antibody reactivity. 

65. The method of claim 64 wherein the alteration in the measurable immune 
characteristic is a reduction in antibody reactivity. 
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66. The method of claim 64 wherein alteration in/the measurable immune 
characteristic is determined by exposing the mutant polypeptides to individual 
antibodies or antibody fragments that are reactive to tMe polypeptide of interest, 

wherein the antibodies or antibody fragment^ that are reactive to the 
polypeptide are either monoclonal antibodies derived from mammals or antibodies or 
antibody fragments derived from a combinatorial/library. 

67. The method of claim 66 wherein the antibodies or antibody fragments 
are antibody fragments derived from a combinatorial library. 

68. The method of claim 64 wherein/the measurable immune characteristic is 
reactivity to IgA antibodies, reactivifyl^lgp antibodies, reactivity to IgE antibodies, 
reactivity to IgG antibodies, or^activity m IgM antibodies. 

69. The method of emim 68^j^ein the measurable immune characteristic is 
reactivity to IgE antibodies that^i^active yo the polypeptide of interest. 

70. The methop of dmm 69 vmerpm alteration in the measurable immune 
characteristic is detenWedJjy^?ep6s^g the mutant polypeptides to individual IgE 
antibodies or antibody fragments that are reactive to the polypeptide of interest, 

wherein the IgE antibodies or antibody fragments that are reactive to the 
polypeptide of interest are either/monoclonal IgE antibodies derived from mammals 
or IgE antibodies or antibody fragments derived from a combinatorial IgE library. 

71 . The method of claim 70 wherein the IgE antibodies or antibody 
fragments are IgE antibody fragments derived from a combinatorial IgE library. 

72. The method of/claim 69 wherein the desired characteristic is T cell 
activation. 

73. The method/of claim 69 wherein the desired characteristic is an immune 
characteristic involved/in desensitization. 

74. The method of claim 63 wherein the measurable immune characteristic is 
T cell activation, B /ell activation, NK cell activation, or alteration of the function of 
dendritic cells, macrophages, mast cells, basophils, or eosinophils. 

75. The method of claim 63 wherein the measurable immune characteristic is 
the undesirable immune response, wherein the undesirable immune response is 
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mediated by the measurable immune characteristic, wjzerein the measurable immune 
characteristic is involved in the undesirable immune response, wherein the 
measurable immune characteristic is associated/with the undesirable immune 
response, or a combination of these. 

76. The method of claim 61 wherein identification of mutant polypeptides 
that exhibit less of, or have les^potential to exhibit, the undesirable immune 
response is carried out prioi/tcZsm0ltaneous with, or following identification of 
mutant polypeptides that retain^Ke desired characteristic. 

77. The method of 4&m'6l wherein the undesirable immune response is 
reactivity to IgA antibodie£, reactivity to IgD antibodies, reactivity to IgE antibodies, 
reactivity to IgG antibodies, reactivity to IgM antibodies, B cell activation, T cell 
activation, NK cell ^fctivation, or a combination. 

78. The method of claim 61 wherein the undesirable immune response is 
humoral imimjne response, cellular immune response, or allergic response. 

79. A method comprising 

providing a collection of mutant polypeptides wherein the amino acid 
sequence of each mutant polypeptide differs in at least one position from a 
polypeptide of interest, and 

identifying those mutknt polypeptides within the collection that (1) exhibit 
less of, or have less potential to exhibit, at least one undesirable immune response 
than the polypeptide of interest, and (2) retain at least one desired characteristic, and 
identifying fusion proteins witk a functional reporter protein, 

wherein identification of mutant polypeptides that exhibit less of, or have less 
potential to exhibit, the undesirable immune response is accomplished by identifying 
an alteration in a measurable immune characteristic other than antibody reactivity 
that is associated with the undesirable immune response. 

80. The method of claim 7^-whejein the collection of mutant polypeptides is 
provided by 

mutagenizing nucle^adxl encoding a polypeptide of interest, and 
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expressing the mutagenized nucleic acid to produce the collection of mutant 
polypeptides. 

8 1 . The method of claim 80 wherein the nucleic acid encoding the 
polypeptide of interest is mutagenized such that a collection of randomly 
mutagenized nucleic acids is produced \yhich encodes a collection of randomly 
mutant polypeptides. 

82. The method of claim 79 wherein either or both of the measurable 
immune characteristic and the alteration in the measurable immune characteristic are 
associated with the undesirable immune response. 

83. The method of claim 79/wherein the measurable immune characteristic is 
T cell activation, B cell activation,^fK cell activation, or alteration of the function of 
dendritic cells, macrophages/mas/ cells, basophils, or eosinophils. 

84. The method of claip^S'wherehi the undesirable immune response is a 
humoral immune respofnsg^^efllular immune response, or an allergic response. 

85. The meth/ou of cl^mJZ^'wherein identification of mutant polypeptides 
that exhibit less of, or have less potential to exhibit, the undesirable immune 
response is carried out prior to, simultaneous with, or following identification of 
mutant polypeptides that/retain the desired characteristic. 

86. The methocl of claim 79 wherein the desired characteristic is a bioactivity 
present in the polypeptide of interest. 

87. The metnod of claim 86 wherein the bioactivity is selected from the 
group consisting j£ enzymatic activity, receptor binding, anticancer activity, 
immunosuppressive activity, immunostimulatory activity, immune characteristic, 
alteration of thp function of immune system cells, antibiotic activity, antiviral 
activity, and trophic activity. 

88. /The method of claim 79 further comprising 

identifying the mutations present in the identified mutant polypeptides, and 
combining two or more of the identified mutations in a single mutant 
polypeptide. 
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